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PATENT OFFICE 
2,658,669 

AUTOMATIC BALANCE SCHEDULING MEANS 
FOR LISTING CACULATING MACHINES 

Harvie . Duke, Batler, N. S., assignor to Monroe 
Calculating Machine Company, Orange, N. J., 
a corporation of Delaware 

Application January 14, 1953, Serial No. 331,220 
28 Claimis. 

The invention relates to improvements in list 
ing calculating machines and more particularly 
to means for automatically controlling a pro 
gram of operations for scheduling the unpaid 
balances of time payment accounts. 
The devices herein disclosed constitute im 

provements in the devices set forth in U. S. Co 
pending application Serial No. 235,453 filed July 
6, 1951 by Howard M. Fleming entitled “Balance 
Scheduling Means for Listing Calculating Aa 
chines,' said application and the present appli 
cation being both assigned to the Monroe Cal 
culating Machine Company of Orange, New 
Jersey. Reference is also made to U. S. copend 
ing application Serial No. 229,581 filed June 2, 
1951 by Howard M. Fleming entitled “Adding 
listing Maghine' and assigned to said lion ro8 
Calculating Machine Company. 
The Fleming application it 235,453 sets forth 

a means whereby repeated manual operations of 
a Special Operations control key (BAT, Ki:Y) in 
combination with repeated alternate manual 
operations thereWith of the plus or the minus 
operations control keys provides for an accumu 
lative or a reducing balance Scheduling, includ 
ing in either case progressive listing of the 
month dates in which payments fall due. 
The present invention contemplates the pro 

vision of means to not only provide for such 
imanual operations control but to also accoin 
glish Stich Scheduling operations automatically, 
thereby avoiding the repeated manual operations 
of the control keys. 
As a further object, means are provided to 

automatically terminate the operations when a, 
reducing balan2e schedule indicates a final pay 
ent has been made. 
Aileans are also provided whereby at the coin 

pletion of a Scheduling operation both the key 
hoard and register means will automatically be 
in cleared condition ready for a new acacount. 
A further object is the provision of means 

whereby an operator may terminate or interrupt 
the automatic Scheduling operation and operate 
manually at will and thereafter restart, the auto. 
(natic operations, all while the liceyboard value 
remains as Set. 
With the foregoing and incidental features in 

view, the invention includes the novel features 
of construction and combination of parts, the 
essential elements of which are set, forth it the 
appended claims and a preferred embodiment of 
which is hereinafter described with reference to 
the drawings which accompany and form a part, 
of this specification. 
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In the drawings: 
Fig. 1 is a diagrammatic plan view of a machine 

embodying the invention; 
Fig. 2 is a section taken Substantially on line 

2-2 of Fig. 1 showing the keyboard, registering 
and printing devices; 

Fig. 3 is a right-hand elevation of parts just 
inside the right-hand frame, including the oper 
ating keys, the registering operations control 
slide and parts operated thereby; 

Fig. 3A is an enlarged detail view of means for 
controlling the register operations control slide, 
showing certain parts in a partially operated 
position; 

Fig. 4 is a right-hand elevation showing the 
accumulator Zeroizing slide and aSSociated total 
taking mechanism; 

Fig. 5 is a right side elevation showing means 
for engaging and disengaging the accumulators 
with the actuator segments; 

Fig. 6 is a detail plan view of the operation 
control slides and associated parts; 

Fig. 7 is a detail plan view of the clutch 
lease slide; 

Fig. 8 is a right-hand perspective, looking froin 
the rear of the machine, showing control means 
for preventing a zeroizing operation during the 
Second cycle of a negative total operation; 

Fig. 9 is a right-hand perspective as viewed 
Underside of the negative total cam shaft index 
ing meanS; 

Fig. 10 is a detail view of Special means for 
indexing the negative total can shaft from one 
half to three-quarter turn position; 

Fig. 11 is a left-hand perspective showing the 
means for converting a complemental total regis. 
tration to a true negative total registration; 

Fig. 12 is a right-hand perspective of the parts 
associated with the month date control wheel; 

Fig. 13 is a detail left side elevation of parts 
associated with control of the printing means; 

Fig. 14 is a left side elevation of parts asso 
ciated with control of the printing means; 

Fig. 5 is a detail view of a portion of the 
cyclically operable power devices; 

Fig. 16 is a right Side elevation showing con 
trol means for automatic balance scheduling 
operations; 

Fig. 17 is a left-hand perspective showing 
1means for controlling the registering and cycle 
Starting control slides; and, 

Fig. 18 is a detail right-hand elevation of cer 
tain parts for controlling automatic balance 
Scheduling operations. 
The invention is herein shown as applied to 

e 
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a listing adding machine of well-known type, 
such as that disclosed in its essential features 
in U. S. Patent No. 1,932,013 issued October 24, 
1933 to Loring P. Crosman, and as modified by 
the disclosures of U. S. Patents 2,307,689 aid 
2,330,270 issued to the same inventor on January 
5, 1943 and September 28, 1943. 

For furtheir details of construction not coin 
pletely described herein, reference is also made 
in the Specification to: 
(d) U. S. Patent 2,055,623-October 29, 

L. P. Crosman-Calculating Machine 
(b) U. S. Patent 1,828,180-October 20, 1931, 
Clyde Gardner-Calculating Machine 

(c) U. S. Patent 1,915,296-June 27, 1933, L. . 
Crosnan-Register 

(d) U. S. Patent 2,261,341-November 4, 194t, 
L. P. Crosman-Adding and Listing Machine 

(e) U. S. Patent 2,050,302-August 11, 1936, 
H. M. Fleming-Listing, Adding and Subtract 
ing Machine 

General operation (addition) 

1936, 

As more fully set forth in the reference patents, 
amounts set up on digit keys 25 (Figs. 1 and 2) 
for each denominational order are transferred 
additively or subtractively upon operation of plus 
key 3, or minus operating key 274, to an ac 
cumulator or register comprising a series of a C 
cumulator or register wheels 473 by means of a ?í 
series of Spring operated differential actuators 
6 : loosely rmounted upon a transverse shaft 68. 
The forward arm of each differential actuator 
lever 6 () is provided with segmental rack teeth, 
adapted to mesh with the pinions 42 of the series 
of accillator Wheels is. Index bars 65 are 
pivotally connected to the upper arms of levers 
6 , these index bars being moved, upon counter 
clockwise rotation of the levers, into engagement 
with the stems of selectively depressed keys 23. 
The type bars 6 are pivotally connected to the 
1earward arms of levers 6, each type bar being 
provided with a longitudinally disposed series of 
type representing the digits 0 and 1 to 9. 
The digit keys 25 which have been depressed 

to represent, a value are latched in position with 
the bottons of their Steins lying in the path of 
movement of the stop lugs of the related bars 
65, allowing such bars to advance a distance 
proportional to the Value of the key, upon Oper 
ation of the machine. Depression of a digit key 
will also retrove a column latch 24 from the path. 
of movement of its related stop bar 65, these 
latches preventing movement of a stop bar and 
lever SC in any column in which no key is de 
pressed. 

Each of the racks 6' is held in its normal 
clockwise position against tension of its respec 
tive spring 683, by a stud 659 fast in said racks 
and having engagement with a series of dogs 
pivotally mounted upon a transverse rod 68 Sup 
ported within a rocker frame 66 loosely mounted 
oil the shaft 638 (Figs. 2 and 5). 
A rock shaft 3 (Fig. 3) is oscillated by means 

of an electric notor 89 (Fig. 2) connected 
through Suitable gearing and clutch means 
f 3-4 (Fig. 3) with a rock arm 36, fast with 
shaft 32 by means of a connecting rod 98 SO 
that, as a crank arm 05 is rotated by the motor, 
Shaft, 3 f will be oscillated. 
Rock shaft, 39 is provided with can means 

38 (Figs. 2 and 5) for governing the movement 
of frame 66. As shaft 3) is rotated forwardly 
cann 3 3 Will permit frame 66 under influence of 
spring GiG' to be rocked counterclockwise and 
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4. 
any of the levers 60 which have been released 
by the depression of digit keys 25 will be allowed 
to rotate under influence of their springs 683 
until they are stopped by the lugs of bar 65 con 
tacting With the Stems of the depressed keys, 
Upon rearward return movement of shaft 3 the 
cam 38. Will restore frane 6 6 and the dogs 6 
will return the operated levers 6 to normal po 
Sition. This excursion of the evers 60 serves to 
register amounts set in the keyboard Upon one 
or more accuinulators 3 and to set up a similar 
annount on the printing line of the type bars. 

Release of clutch pawl 03 is effected upon 
depression of any of the motor keys, the stems of 
which are provided with a cam surface 49 (Figs, 
3 and 4) acting upon depression of a key to move 
a side 4 forwardly, thereby operating a bell 
crank lever 42, raising roller 43 of said lever out 
of engagement with a suitable opening in a spring 
operated slide 34 (see also Fig. 7). Slide 44 is 
provided with a lug 45, which upon depression 
of an operating key and subsequent forward op 
eration of slide A4 engages the upper arm of a 
pivoted latch 2, thereby releasing said latch 
from clutch control lever 6, whereupon said 
lever will be moved counterclockwise by its spring 
89 and an insulation rollier f 9 on said ever will 
act to close a switch G in the circuit of the elec 
tric notor. In this movement, the lower end of 
lever 36 will be disengaged from the tail of the 
Spring ur'ged clutch pa Will 23 and allow said pawl 
to fall into engagement With the driving clutch 
member 4 to effect a machine cycle of opera 
tion. 

During a cycle of Operation the Wheels of the 
accurhulators 473, if engaged, are rotated sub 
tractively upon the forward stroke or additively 
11pon the return stroke of the actuators 6 í ', 
there baing an actuator lever 60 and an associ 
ated accumulator wheel for each order provided 
in the machine, the timed meshing and unmesh 
ing of the accumulator gears being controlled as 
follows, and as more fully described in U. S. Pat 
ent 2,055,623 to which reference is made for more 
detailed description. 
As shown (Fig. 2) the accumulator pinions 42 

Stand normally in resh with the segment gears 
of actuators 69, the accumulator shaft 403 being 
mounted in guide slots (Fig. 5) of the machine 
frame So that the accumulator assembly may be 
noved radially of the actuators, to mesh and un 
mesh the pinions 42. Shaft 43 is adjusted by 
means of toggle linkage (), one member of which 
is fast upon a rock shaft 2. The linkage is held 
in either of two adjusted positions by a toggle 
Spring . . Fast upon shaft 2 is a plate 49 (Fig. 
3) ha Wing yieldable Spring connection 4 with an 
2rn 5 provided with a lateral flange 22. Pivoted 
at 33 upon said arm is a cam switch 6 which, with 
flange 22 of arrin 5, lies in the plane of a roller 7 
fixed upon rock arm 36. 

In additive operations incident to depression 
of key roller T will contact cam surface 2 
of SWitch 6 and thereafter with the rear end of 
fiange 22, whereby arm 5 will be raised, thus rock 
ing shaft 2 and linkage , to unimesh the pinions 
T2 of the accumulator before the actuators are 
allowed to move. During the continued forward 
movement of actuators 6, arm 5 Will be held in 
raised position by engagement of roller T. With the 
lower Surface of fange 22. At the end of the 
for Ward Stroke, roller T will lift the forward end 
of Switch 6 away from a lug 29 of arm 5, and Will 
thereafter move out of contact with the switch, 
which then returns under influence of a spring 
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5 into normal relation with the arm. Upon the 
return stroke of the operating mechanism, roller 

will engage a cam surface 23 of switch 6, re 
storing arm 5 and the parts 419, ), and 403 to 
original position, remeshing the pinions 472 with 
the Segments i to effect the registration. 

Sibtºrdci, d?ad non-ddd operations 
Subtract and non-add operations are per 

formed in response to the depression of a sub 
tract key 214 and a non-add key 25 respectively, 
these keys controlling the positioning of a slide 
74 (Fig. 3), which in turn controls the adjust 
ment of the switch 8. Slide 4 is held normally 
in rearward position against the tension of spring 
5 by engagement of the upper end of a lever 
is with a shoulder of the slide, lever 76 being 
provided with an anti-friction roller normally 
engaging the high point, of the can portion of 
plate 55. in the operation of the in achine lever 
S Will be reciprocated, and slide A will be al 

lowed to Yove forward under the influence of 
Spring 5. In additive operations, however, this 
forward in ovement of slide 74 is prevented by 
engagement of a shoulder 77 of the Slide with 
the bail A9 which has been displaced by the add 
key . There is no shoulder on slide 74 which 
may contact, with the bail 39 of subtract key 
24, so that when the subtract key is depressed 
and the machine operated, slide 74 will move 
to its extreme forward position. Depression of 
non-add key 275 will bring its bail. 49 into the 
path of movement of a shoulder 78 of slide it, 
to provide for partial forward movement of said 
slide. Thus slide A will be selectively posi 
tioned according to the key depressed, the three 
positions of the slide being transmitted to switch 
6 by means of an argin 79, pivoted to the slide, 
and held in relation thereto by the spring 5, 
and a link 3 connecting airn 9 With an arm of 
the SvFitch. 

Depression of the subtract key will thus effect 
irocking of switch 6 clockwise about its pivot point 
33, whereby can surface 2 of the switch will lie 
out of the path of movement of roller 7. There 
fore, upon the forward stroke of the operating 
Nnechanis roller i Will nove idly over fange 22, 
allowing the pinions $2 of the accumulator to 
renai) in Enesh with the segments during the 
Subtractive Stroke thereof. At the end of the 
forward stroke roller 7, having momentarily dis 
placed and passed beyond the Switch, will be 
positioned adjacent; the surface 34 of the Switch 
with which it will engage during the return 
stroke of the operating mechanism, to raise arm 
5 and disengage the pinions from the segments 
before additive movement, thereof. During this 
return movement roller 1 passes beneath ?ange 
22, and near the end of the novernent will en 
gage a, projection 35 of ary in 5 to restore the parts 
to norial position. 

All of the operation keys are identical in con 
Struction, and subtract key it, aside from the 
adjustinent of switch 6, will provide for the same 
functioning of the machine as in the case of 
add key . 
Non-add key 2 5 will also provide for the same 

functioning of the machine except, that SWitch 
6 will be rocked only sufficiently to bring can 
Surface 2 i Parallel With the end of flange 22 of 
arril 5. This will bring the entire switch below 
the Upper line of the flange, except for a pro 
jection of the forward end of the SWitch which 
will be above said line. This, however, does not 
result in any deflection of arm 5, since in the 
return stroke of the operating mechanism roller 

5 

10 

20 

5 5 

60 

65 

75 

6 
will engage the can surface 23 of the SWitch, 

InOmentarily rocking the same. Therefore, in 
non-add operations roller T will be reciprocated 
Without effecting unmeshing of the pinions 472, 
and any amounts Subtracted from the accumu 
lator wheels by the actuators during the forward 
Stroke of the operating means will be added back 
during the return stroke. 
The forward noverinent of side $3 to engage 

the clutch 83-84 also serves to lock any of the 
Operating control keys in their depressed posi 
tion, by engagement of said slide with a shoulder 
46 of the key stems, thus holding the key in de 
preSSed position until restoration of slide f is, as 
hereinafter explained. 

Neal' the end of the cycle of operation of the 
machine, after actuators 69 have been brought 
to rest, means will be operated to restore slide 
44 to thereby release the operation key and any 
Set digit keys and to disengage the clutch and 
restore the control elements to normal position. 
For this purpose an anti-friction roller S5' 
riounted on a lever 85 (Fig. 4) will be engaged 
by a carn projection of plate E5, and rocked 
clockwise against tension of a spring 66 secured 
at One end to lever 65 and at its other end to a 
fixed franning of the machine. A pivoted lewer 
67 has yieidable connection with lever 35 through 
means of a Spring 63, lever 6 extending up 
Wardly aid into the path of movement of the 
lug 45 of slide 44. Displacement of ever 65 by 
the can edge of plate 5 will therefore retract 
slide 3 to and rearwardly beyond its normal 
position of rest, thereby unlocking the operation 
keys and per hitting roiler 43 to again fall into 
latching engagement with said slide. The extra, 
rear Ward Rovement of slide A3 is utilized to clear 
the digit keyboard by means of a pin 39 on said 
slide engaging a bell crank lever 3 to impart, 
forward movement to the keyboard locking slides 
4 (Fig. 2), as fully set forth in reference patient, 
No. 2,330.270. 

If repeat operations are to be performed, the 
Operator maintains finger pressure upon the add 
O3 subtract operating keys 6, 273 whereby 
roller 43 is held out of engaging position. With 
Slide 44, so that when, during the final portion 
of the cycle, the roller of lever S5 drops from 
the high point of the can of plate S, lever 6 
Will be moved forwardly and slide f4 released 
for forward movement, providing for a second 
Cycie of operation of the machine. When an 
operating key is so held a portion 2 of the key. 
Stern (Fig. 3) lying opposite the locking shoulder 
É36 Will prevent retraction of slide ?4 rearward 
beyond normal position, this being permitted by 
the tensioning of Spring 68 and providing for 
non-clearing of the digit keyboard. 
A nanually Settable lever 73 (Figs. 7 and 16), 

pivoted to the fraining at . , has a projection 
72 adapted in the rearward setting of said lever 

to be positioned in the path of novement of a 
Shoulder 8 of slide 33 to also prevent rearward 
in overent of Said slide beyond incrinal position 
to prevent a clearing of the keyboard. 
On the above described restoral of side 436 the 

projection 45 will perrait latch 2 to fall and 
rest upon the projection 83' of latch 35. Near 
the end of the clockwise in ovement of ever 33 
a projection 85'' (Fig. 4) thereof engages and 
rocks lever into the path of novelinent of 
clutch pawl 83 to disengage said pawl from 
driving inenber 4, whereupon latch a re 
engages projection 26' terminating the cycle of 
Operation. 
Each accumulator wheel unit is connected to 
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the higher order accuinulator wheels by Well 
known tens transfer mechanism of the 'Crawl.' 
carry type, such as described in U. S. Patent 
1828,180, issued to Clyde Gardner on October 
20, 1931. 

Printimg 
Printing is effected during a cycle of operation 

upon a record sheet which is inserted around the 
usual platen 89 mounted within the framing 
of the carriage in the well known manner. The 
digit type is solidly set in the type bars 6, and 
these type bars are normally held in forward 
position substantially spaced from the platen 89 
by means of springs 45 (Fig. 2). Adapted for 
engagement with the forward face of each type 
bar 6 is a hammer 46, mounted upon a Shaft 
47 fixed in the machine frame. The hammerS 

are operated by means of their respective SpringS 
48, and are normally held tensioned by means 

of a bail 49, suspended from shaft 47 and 
connected by a link 5 with a rock arm 5 
(Figs. 5 and 14). Arm 51 is fast upon a shaft 
302 upon which is also fast an arm 327 having 
link connection 328 With the motor driven a ITIN 
3i 6 (Figs. 3 and 15). Thus, upon motor opera 
tion, and during the counterclockwise rotation 
of frame 66, shaft, 302 will be rocked clockwise 
(Fig. 3, counterclockwise Figs, 13 and 14) and 
bail. 49 moves forward slowly permitting any of 
the hammers i 46 which are to be inactive rela 
tive to printing to rotate gradually thereWith 
in a clockwise direction until the type barS 6 i 
are forced to a position wherein the type at the 
printing line will be closely adjacent the Surface 

49 is held in this posi of platen 88 r. Bail 
tion during the printing operation, effective in 
the active orders as hereinafter described, and 
is subsequently returned to restore the hanners 
to normal position. This is the entire operation 
of any of the hammers 46 located in columns 
to the left of those wherein keys 25 have been 
depressed. 

Action of the hammers 46 in the active col 
umns is controlled as follows: 
A Series of latches 52 (One for each hammer 

46) is provided, the latches being pivotally 
mounted upon a shaft f$3 fixed in the machine 
framing, and being urged counterclockwise to 
latching position by the SpringS 48, Which con 
nect the latches 52 and the hammers ? 43. Fach 
latch 52 lies beneath a lug 54 of the related 
type bar 6f , and in the normal position of rest 
of the type bars the latches are held out Of el 
gagement with lugs 55 of the hammers by means 
of a bail 55 supported from shaft 53 and ex 
tending across the top edge of the latches. Piv 
otally Secured to the left end of bail 56 is a 
downwardly extending arm 6 (Figs. 13 and 14) 
provided With a laterally extending lug 62 un 
derlying the projection 63 of a lever 64 loosely 
mounted upon the left end of shaft 47. Lever 
64 is provided with a cam slot embracing a 

roller 6 fast to the arm 5 Secured to the 
power operated shaft 302 and is adapted in its 
normal position of rest to hold bail. 56, and 
thereby latches 52 in depressed position. 

During counterclockwise movement of shaft 
392 (Figs. 13 and 14) previously described, arn 
5f will be rocked downwardly and roller Sl 

Will inpart a counterclockwise notion to can 
lever 64 to release bail 56, permitting Said 
bail to be rocked upwardly under influence of 
a, Spring 59, and the latches 52 will also be 
permitted a limited upward movement, under 
influence of their respective springs 48 until 
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8. 
stopped by engagement with the projections 54 
of the related type bars 6 . Upon rotation of 
an actuator 60, however, and consequent dis 
placement of a type bar 6 , the lug 154 of Said 
bar will be moved upwardly away from its re 
lated latch 52 Which latch Will thereupOn Con 
tinue further its upward movement until stopped 
by engagement with the lug 55 of its related 
hammer, in which position a shoulder 69 of 
latch || 52 is in the path of movement of lug 55 
of the hammer. The engagement of latches 52 
with lugs 55 is timed to occur before any Sub 
stantial movement of the hammers is allowed by 
bail 49, previously described. 
Arm 6 is provided with a depending hook 

57 adapted when the machine is used for nor 
mal adding listing operations (as determined by 
the setting of a manually adjusted lever 68 
hereinafter described), to be engaged near the 
extreme forward movement of the actuator drive 
by a lug 58 of arm 5 and depress bail f56, 
thereby releasing latches f52 from engagement 
with the hammers 46. Thereupon hammers 46 
will be violently operated by their springs í 18, 
imparting sufficient momentum to the type bars 
6i to insure printing engagement of the type 
With the record sheet. 

In order to effect printing of zeros by the type 
bars to the right of those displaced by the actu 
ators 6 i 9, the value printing hammers are pro 
vided with the usual overlapping tails 60 (Fig. 
2) which serve to hold in spring charged condi 
tion the hanners located to the right of One Se 
cured by its latch. In other words, a latch 52, 
upon movement of bail. 56, will release its re 
lated hammer 46, and all hammers lying to the 
right thereof, for printing operations as more 
fully shown and described in the reference pat 
entS. 

Line spacing means, operable by reciprocatory 
movement of an arm 396 (Fig. 14) ha, Wing Sulit 
able drive connections 397 with the power shaft 
302 (Fig. 15), are also provided, as fully set forth 
in reference Patent 1,915,296. 

Total and Sttb-total 

As well known and fully set forth in the ref 
erence patents, in machines of this type totals 
are printed by first disengaging the actuators 
6 (Fig. 2) from their column latches 24 and 
thereafter from the frame 66 by tripping dogs 
67 in successive order from right to left, allow 
ing the rackS to move Subtractively Under in 
fluence of their Springs $83 to rotate the ac 
cumulator wheels to zero, in which position the 
wheels are held by engagement with appropriate 
Stops. Following this, the cycling of the machine 
Will effect operation of the printing means at 
the end of the forward stroke of the operating 
means and thereafter frame 66 will pick up and 
return the actuators to normal position. Suc 
Cessive release of the racks 5 is essential e 
cause of the character of the teaStransfer mech 
anism employed between the accumulator Wheels, 
i. e., the "crawl' carry type, wherein every unit 
of movement of a lower order wheel transmits 
One tenth of a unit of movement to the next ad 
jacent higher order wheel. Therefore, in Zero 
izing, as each lower order wheel is returned to 0 
it Will Subtract from the higher Order Wheel the 
fractional movement previously transmitted. 
The above and other Special functions are 

effected upon depression of the total key 278, 
under control of various spring slides T4, 8, 
94 and 41 (Fig. 6) lying beneath pivoted bails 
49, depressible by their related machine operat 
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ing key to control the extent of forward move 
ment of Said slides as Will now be described. 

Depression of total key 278 will release slide 
44 (Figs, 3 and 7), which overlies slides , , 8, 
94 and 47, to start motor operation as pre 
viously described for the other keys and will per 
Init a full movement of the slide 4 to set the 
Operation control means 6 for Subtractive opera 
tion, that is to say, the accumulator pinions 472 
Will be left in nesh during the zeroizing opera 
tion and will be unmeshed before the additive 
Stroke of the actuators 6 to is effected. 

it is desired to effect the variotis adjustients 
Of the controlling mechanisms by power froïri th:2 
motor, and consequently upon depression of the 
total key the clutch will be aiowed a tigiitis 
driving movement, during which the Stop ba's 
65 will be noved laterally free of the column 
stops 2 is, as described rigore fully iaiter, and then 
the motor operation wiii be interrupted to give 
time for the COI?ìpietion of the Zeroizing opera 
tion, at the conclusioin of which the clutch Willi 
be reengaged and the cycie of operation coin 
pleted. For this purpose, a slide 8; (iig. 4), Winich 
is blocked against operation when bails 39 re 
lated to other operating keys are depressed, Wiii. 
be allowed to operate, i. e., imove forward, upon 
depression of the total key, under influence of 
Spring 82. Slide 8 is pivotally connected. With 
a link 83 having pin and slot engagement with a 
atch 83. 
For Ward Eino Weinent of slide 3 is effected Sinul. 

taneously with the forward noverent, of lever 
(Fig. 3), OScillated during each cycle of oper. 

ation of crank arm plate 5, and link S is 
moved downwardly, tensioning a Spring 35 withick 
then tends to move latch 34 clockwise ago, its 
pivotal Support. The free end of latch 33, how 
ever, engages a, Spring pressed ar? 8, pivoted 
tipon the inachine frame and having an anti 
friction roller 83' engaging the can edge of plate 

5. During the first part of the cycle of opera 
tion the roller 33' of arm 33 Will ride to and 
beyond the high point of the plate S as the 
latter rotates, rotating arrin 86 clockwise and 
allowing latch 33 to fall into a notch formed in 
the upper end of said artin, to maintain the arm 
in rocked position. A rearward extension 3 of 
arm 25 is thus held by latch Si in the path of 
rotary movement of the clutch pawl 3. Ex 
gagemeint of the pa Wil With extC Sion : Serve:S 
to disengage the pawl from the driving member 
i4 of the clutch and to hold it in disengaged 
position. 
The slide also has link connection 5 with 

an artin 3i, pivoted upon a transverse rod 35 
Younted in the right, and left achine frames 
and provided with a finger 33 which is brought 
during (OVenent of Side 3 into contact. With 
a Stud 353 fixed in a lever 35 fulcrumed a 353 
upOn a Support an 353 pivotally mounted on a 
Shaft 554 Supported within Suitarie fixed frail. 
ing of the machine. 

Iewer 353 has link connection 355 With an at 
358 pivotally mounted at 353 to the fixed fram 
ing of the machine and which constitutes one 
air. Of a toggle meains, the other end of Which 
haS pivotal connection at 353 with an arrin 359 
pinned fast to the Shaft 355. 

Engagemeint Of finger i 33 Wit Stud 3: Will 
impart clockwise movement to lever 353 about 
Shaft 35A, and through link connection 355 also 
in partS 2, rearward moveinent to toggle S56 Stiff 
cient for a SUitable Spring 3 to complete te 
rear Ward movement thereof and in so doing in 
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part a counterclockwise movement (Fig. 3) to the 
shaft 358. Counterclockwise Y.OWeinet of shaft, 
35? effects operation of the Saccessive 28toizing 
devices, in the manner as fully set forth in Fateat, 
2,23i,341 and is thereafter restored, following 
tine printing Operation at tie eild Of the for Ward 
stroke of a nachine cycle, by engage: r 
LLCLLL z LLLLL LCLL0 CLGL 00YS LLLL LLLLL SYS LLLLLSLLLLLLLL 
to ai?, G a 3 . 
When the highest Order acciarigoi. Wheel is 

rotated to its zero position said zeroizin 
in parts clockwise movement (Fig. 4), through 
Sluitalicle link. CCinnection (not Sho Wirral) , to a titraliaS 
Wese shaft 3 upon the right end of Waich is 
an aril 3. ÅPNE 33 is provided With a pro 
jection 38 adapted in said Rovenient to engage 
the lower end of latch 84 and rock said atch out, 
of restraining engageiamt With ar. 33. Ari 
8g is thereupon rocked counterclockwise by its 
Sping 35 Out Of eingage.net With citc) pavg 
33 perinitting said pawl to reengage cl:Gcil reira 
er 34 to restait the interrupted cycle and effect, 

a printing Operation in the nainner as previously 
dieScribed. 
AS more fully set forth in reference Fatent, 

2,330,270, in order that the keyboard ray ee free 
for the Setting up of an iter during any portion 
Of the totaling operation, the index bai's ES aire 
designed to be shifted laterally out of position of 
engageinent with the key sterns as follows: 
The index bars 6 5 are Supported near their 

ends in Sliding plates 9 (Fig. 6) urged toward 
the right Side of the Inachine by Springs . ?3 
ends of the bars are engaged by a pair of te: 
crank levers 92, these levers being provided With 
ShoulderS 93' engaging projections 33 of the side 
94 (Fig. 5). Slide Sá lies pasale to the Sides 

is and 82, and is likewise reciprocated by the 
Operation of lever 3, being noved toward the 
front of the machine under influence of the 
SpringS Sf. In add, Subtract, and non-add oper 
ations, bails 49 of the add, subtract, and noi. 
add keys are depressed into position in front of 
Suitable notched shoulders 35 cut, in the side 33, 
to prevent operation thereof. Norrally, the 
lever 6 (Fig. 3) through side A Will serve to 
hold the index bars 65 in normaal relation to th:3 
digit keys 2 E5 and to the Zero latches 2 i?; as see:a 
in Fig. 6. Upon forward innovernent of ever 
and slide 34 therewith, springs 9: will move pjateg 
93 and index bars 65 toWard the Irigit, olt of 
position of contact with the keys and also git, 
Of contact with the zero latches 2 . The plates 
95 Operate individually So that there can be ho 
jamming of the parts due to twisting action. 

Sub-total key 23 operates precisely in the 
manner of total key i8, except that, slide is 
(Fig. 3) is held in a partially operated positicia 
by engagement of the bail 33 related to the Si 
total key with a shoulder of the Side. This, 
SWitch is held in position for a non-add opera 
tion whereby the total Subtracted from ti? ac 
Cumulator wheels is restored thereto duriri 
return stroke of the operating mechanisia, 
Well known in the art and described in the refer 
ence patentS. 

True negative totals 
Overdraft control devices are provided wherein 

a movement of the highest order (9th coiulian) 
actuator lever 6 fron its 8 to 9 index position 
Will control the neans for converting a negatiye 
total (registered as the complement of a true 
negative total) to a true negative total registra 
tion and thereafter printing it as such. 
Whenever a negative total value has been ac., 
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cumulated upon the register wheels 33, a Suc 
cessive zeroizing operation of the register Wneels 
will include a complementali inines registration 
carried up to the highest Order wheel, and a 
movement of the highest (9th column) Oidel 
actuator 6 with its type bar i i to the nine 
digit printing position will be utilized to Set the 
true negative total devices into Operation in the 
manner similar to that as set forth in Patient 
1,915,296. 
As described in said patent, the method of Con 

verting a complemental negative total to a true 
negative total involves three subtractive cycles 
of motor operation and two total Setting actions 
of the zeroizing devices. 
A set of stops 435 (Figs. 2 and ill) yieldably 

engaging the segments 60 are locked in position 
as adjusted thereby in accordance With the Com 
plemental registration and the SegmentS 6 0 are 
thereafter restored idly to normal position. The 
segments are now again released and Will be 
stopped by the stops 435, the accumulator 473 
being meshed during this subtractive Stroke of 
the segments, whereby the complement is Sub 
tracted from Zero giving a registration of the 
true negative total. The segments 6 are again 
restored idly to normal position by a cycle of 
operation of frame 66, and the stops 35 are 
released so that a second Zeroizing operation will 
now transfer the true total to the type bars. The 
printing of the total, which normally occurs at 
the end of the first total Setting operation, has 
in this case been delayed, and Will occur after 
the true total is set. 

Loosely mounted upon a transverse shaft 47, 
Suitably journaled within the left and right hand 
frames of the nachine, is a lever 43, the lower 
end 48 of which is bent toward the right and 
then upWardly and around shaft 4 f. Lever 48 
is latched in counterclockwise position as seen 
in Fig. 11 by the engagement of a projection 420 
of a rock plate 42, loosely mounted on transverse 
Shaft 408, with the notched surface 42 of said 
1e Ver. The 9th Order actuator rack in mov 
ing frame 8 to 9 index position will engage pro 
jection 44 and impart a counterclockwise rock 
ing movement to the plate 2, thereby lifting 
projection 426 out of engagement with lever 4 8 
and permitting a clockwise movement of Said 
lever. Clockwise movement of lever 48 will set 
Certain control devices for negative total oper 
ations, including means for indexing the shaft 
4. a quarter of a revolution during a cycle of 
Operation. Fast upon shaft 47 are various can 
members which perform certain functions dur 
ing negative total operations as will be described. 
The rock shaft 3i, cyclically operable as pre 

Viously described, has fast thereon a U-shaped 
arm 423 (FigS. 9 and 11) which supports a rod 
424 upon which is pivotally mounted parallel 
linkS 425. The opposite end of links 425 are 
pivotally connected to a rod 426 mounted within 
the end portions of a lever 427, also U-shaped 
and loosely mounted upon the can shaft 4 f. 
Fulcrumed on rod 426 is a pawl 428, spring held 
against the peripheral diameter of a four-tooth 
ratchet wheel 429 secured to the shaft 47. Dur 
ing each machine cycle of operation, a reciproca 
tory movement is imparted to lever 427 and to 
pawl 428 about shaft 4.7. In operations other 
than when a negative total is to be printed, pawl 
428 during this movement will be prevented from 
engaging with the teeth of ratchet wheel 429 by 
entering the recessed end 43? of a hook-shaped 
lever 43, Lever 43 is loosely mounted upon a 
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trail Sverse shaft 432 and is held normally in posi 
tion to receive pawi (23 by an arm 43' of lever 
43i, extending through a Suitable orifice of the 
CrOSSOver part ki8' of the latched lever 4:8. 
Upon release Of TeVer 48 in a negative total 

operation, in the manner above Set forth, a Spring 
434 will rock lever $3 counterclockwise, as 
VieWed in Fig. i 1, WhereupOn the eind 43' thereOf 
is moved beyond the path of movement of pawl 
1423, and said pawi in its return movement dur 
ing the later half of a machine cycle Will engage 
a tooth of ratchet wheel 29 to impart a quarter 
turn to the can shaft 4:. 

For each order actuator 6 provided in the 
Isaachine, there is a stop member 435 loosely 
IIounted upon a transverse shaft, 436 journaled 
Within the fraining of the machine. Each stop 
nenger is adapted for engagement by the for 
Ward eind Of iëS COrrespOnding Order actuator rack 
arin 6:8, so that a, movement of Said racks to 
register a Value and to bring its related type bar 
to printing position Will be imparted to its related 
Stop member 435. During the first zeroizing 
Cperation, therefore, the rack arris 6 in clear 
ing the accumulator wheels 4:3 to zero will ad 
just the Stops 835 according to the complemental 
Value accumulated upon the accumulator. 

Near the end of the forward stroke of the first 
cycle of operation, can arm 38 (Fig. 2) fast to 
rock Shaft 3e Will engage the projection 437 of 
a rear Wardly extending lever 438, loosely mounted 
upOn Shaft 436, rGCking Said lever downwardly. 
A projection 33 of lever 438 overlies an arm 
429 fast to a notched shaft 44 (Fig. 11) and in 
the downward movement of lever 438 will impart 
a clockwise rotative movement to said shaft to 
bring the fattened portions thereof into engage 
ment With the Serrated edges of stop members 
435, thereby locking said members in their ad 
justed positions. 

I00Sely Supported upon shaft 432 is a frame 
442 formed as a hook 442 at its left end and pro 
Vided With an arm 443 at the right end posi 
tioned in the path of movement of a, cam mem 
ber 444 fast to the cam shaft 4f7. During the 
first quarter turn of shaft 4, in the return 
Stroke of the first operating cycle, cam 444 will 
rock hook 42 of frame 442 into engagment with 
arm 433 to latch said arm in depressed position, 
thereby locking the stops 435 in their adjusted 
positions, until Subsequently released during the 
return Stroke of the second cycle of operation 
as Will be described. A Suitable spring tensioned 
latch 445 Will engage projection 437 of lever 438 
as Said level is i'Ocked downwardly at the end 
of the for Ward Stroke of the operation to hold 
Said lever in depressed position while the en 
gagement of hook 42 therewith is being effected 
in the return stroke. Latch 445 is thereafter 
disengaged from projection 432 at the end of the 
return stroke of rock arm 3 8 (Fig. 5) by means 
of a pin 46 in Said arm engaging the cam sur 
face 44 of said latch. 

It Will be recalled that near the end of a cycle 
of Operation the crank arm G5 (Fig. 3) acts 
through bell crank 76 to restore the various Oper 
ating Control slides 14, 81, 94 and 47 to their 
Fear Ward positions, and that said crank arm 
through bell crank 65 (Fig. 4), Spring 68 and 
lever 6 also restores Operating Slide 44 to permit 
reengagement of latch f2 with clutch lever 6 
to terminate a machine cycle of Operation. Also, 
restoration of slide 44 to and beyond its ltOrºma 
TeaWard position acts to clear the keyboard in 
cluding a depressed operating key. 
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So that the machine may continue in cycles of 
operation, the slide 44 is caused to be latched in 
forward operating position until the end of the 
third or printing cycle of operation as follows. 

Loosely mounted upon shaft 432 (Fig. 1 l) is 
a, J-shaped lever 358, ene end of which has pin 
and slot, connection 3.) with a lever 45 full 
crtimed to the fra King at 45. Lever 450 is Pro 
vided with a lug 552 normally held in a lowered 
position out of the patin of movement of a pro 
jection (353 (see Fig. 17) of the operating slide 
3A through Means of a latch 46?t (Fig. 11) hav 
ing engagerent with a lug 453 of lever 43. 
Latch 33.3 is loosely mounted upon shaft & E and 
is held in engagement with lug $53 by a Spring 
$36 connected between said latch aid the CrOSS 
member 4, 8 of lever 8 (see algo Fig. 8). Upon 
a clockwise movement of lever 8, previously 
described, the rearward edge of crossover 8' 
Will rock latch 55 out of engage:Ynent with lug 
835, permitting a cicc:wise movement of lever 
488 (as seen in Fig. ii., counterclockwise in Fig. 
4) by its spring 5 until stopped by the engage 
ment, of end 358 of said lever with the lower 
peripheral diameter of a cam 458 fast to can 
shaft (35. The above movement of lever 448 
rocks lever A38 to carry lug 552 upwardly into 
the path of return movement of projection 53 
(Fig. 17) of slide 38 to thereby prevent, a return 
in ovement of the slide, and the total key Will 
thus remain in its depressed position. Also, the 
relatching of clutch ever í ff by latch í í2 is 
thereby prevented and lever 36 under influence 
of its Spring 89 rocks out of the path of cyclic 
roverent of clutch pawl 3 before engagement 
of said pawi with lever 83 can be effected. This 
permits a second cycle of Operation during which 
side is again conditions the operation control 
means for a subtractive operation. 

Tio prevent a tripping of the Zeroizing devices 
during the second cycle of operation, the control 
slide Si (Figs. 4 and 8) will be held in returned 
rearward position as follows. 
A ball crank lever 59 (Fig. 8) is fulcrumed at 

& 3G upon the right-hand frame of the machine, 
and is held against a counterclockwise urge of 
its spring A 32 through contact with the largest 
peripheral diameter of a cam & 63 fast to the 
shaft is . The rear Ward arm. 35.3' of bei crank 
358 is provided With a lug 64 which extends be 
neath the zeroizing control slide 3i, and is nor 
mally held by carn £33 in a downward position 
out of the parësh of for Ward III novement of a, pro 
jection is 53 forined on the underside of the rear 
Ward end of Said Slide as shown in Fig. 4. 

indexing of shaft 42, Cne quarter turn during 
the first cycie of machine Operation, however, 
Will rotate can $33 bringing an intermediate pe 
ripieirai diameter Surface of Said can opposite 
beli craink šiji, which Will permªnit of partial move 
linent counterclockwise thereof and, as can $5 
Subsequently restores side 3A to its rearward 
position, the lug 6l. Will first engage the under 
surface of projection g5, and thereafter will 
raise into positicia to block a for Ward movement 
of projection & 5, thus holding slide 8; in its 
rearward igosition during the Second cycle of 
machine operation. 

During the Second cycle of operation, rack 
arris 333 are lixited in their forward movement 
by the stops 335, as earlier set forth, and will Sub 
ti'act the compieinieritai value Stored in said stops 
from the cieaired accumulator, thereby leaving a 
true negative tota value stored in tie accur Mula 
tior. On the return rimo Vetiment of the Second 
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cycle of operation, cam shaft 4 i will again be 
indexed by pawl 428 a quarter turn to thereby 
condition the parts for a third cycle, during 
which cycle a totalizing operation is again in 
itiated to clear the accumulator and cause the 
true negative total value stored therein to be 
printed upon the record Sheet as Will be de 
scribed. In the indexing of shaft 44 during 
the second cycle, can #63 is rotated and Will 
present a lower peripheral diameter to the lever 
is 59. To prevent a novement of lever 59 which 
would cause a preinature tripping of the Zeroizing 
raeans by releasing slide 8; at this tine, lever 
is 59 is prevented from following the contour of 
cam #33 by means of a spring tensioned latch 
? ? pivotaily nou Ented upon the franning at 467 
and adapted to engage with lug 864 in the de 
scribed operated position of lever 433. Near the 
end of the second cycle, however, the slide re 
storing lever 8 (Fig. 3) will disengage latch 466 
from lug 464 and lever 359 will rock further in 
its counterclockwise direction to carry lug 64 
upwardly of the projection 335, so that slide 8 
Will be permitted to move forwardly in the third 
cycle of operation. 
Indexing of shaft 4 during a Second cycle of 

operation also rotates can 444 (Fig. 11) away 
from arm 63 perinitting frame & 33, under in 
fiuence of its Spring £68, to rock hook 82 out 
of engageneit with lever 33. Near the end of 
the cycle, thei'efore, as latch £45 is tripped by 
arm 33 as previously set forth, notched shaft 
&A will be rocked out of engagement with stops 
& 35 by a spring 369 (Fig. 2), permitting said 
St.0pS to be restored to their normal zero Setting 
positions by their respective springs 443. 

Printing and line Spacing Will be held in abey 
ance for the first two cycles of operation as foll 
iows. 

ihe'e is oosely mounted upon shaft 432 a. 
bail Ág (Figs. and 14) held in clockwise posi 
tion against tension of a spring 45 by engage 
ent of the right-hand end of said bail with the 

closSower portion ASS" of the lever 4 8. Upon 
Release &nd consequent clockwise movement of 
lever 4, 8, previously described, bail is Will rock 
counterclockwise under influence of spring 75 
uintil Stopped toy engagement of the upwardly 
extending i3ft end 4, 2' of said ibail with the lower 
peripheral dianeter of a cai member 36 se 
Cuired to shaft, 3. Bail (3 has link connection 
4, with a J-shaped latch lever 3 loosely 
mounted upon Support, Shaft 433, and upon coun 
terclockwise movement of bail is 3, link i' moves 
I'earwardly rocking said latch is a clockwise. 
Clockwise movement of lever $8" serves to posi 
tion a hook end 379 of said lever into the path 
of novement of a lug 48 of the arm 396 which 
Operates the platen feed devices, and thereby 
blocks movement of Said arm to prevent a line 
Spacing Operation. Also the ciockwise movement 
of lever (6 Serves to position hook end 5 of 
lever 6 out of the path of movement of lug 
i58 to prevent the operation of the printing 
harnnie's previously described. 

indexing of shaft 4 during the later half 
of the Second cycle of operation, hoWever, ro 
tates cam 476, and said cam at this time will 
restore bail 4's clockwise and thereby rock hook 
end 479 from the paper feed arm 396 while per 
mitting Spring 59 to restore the printing ham 
mer control arm 6 f, so that the printing and 
paper feed devices will be free to operate during 
the third cycle of operation. 

Since clutch operating slide 44 is still latched 
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in its forward clutch releasing position by lever 
450, the machine will continue to operate for a 
third cycle during which the various operating 
Control Slides 74, 8 , 94 and 47 í are again caused 
to move forwardly and control the character of 
registration, tripping of the Zeorizing means and 
a lateral adjustment of frames 9) which support 
the Stop bal's 6 5, all as in the manner set forth 
for the first cycle of operation. Operation of the 
Zeroizing means incident to the third cycle of 
Operation, however, now positions the type bars 
6 according to the true negative total value 
Stored in the accumulator wheels 473. Printing 
and line Spacing means is also effective for op 
eration as above set forth and the true negative 
value is printed upon the record sheet at the 
end of the forward stroke, and the paper feed 
devices are operated during the return stroke, in 
the Well known manner previously described. 

Special means are provided to index camshaft 
4. a quarter turn to its three-quarter turn posi 
tion during the forward stroke of the third cycle 
of Operation, following which the regular index 
ing means Will Operate on the return stroke to 
rotate the shaft a fourth quarter turn to its 
normal position. 

100Sely mounted upon shaft 47 is a U-shaped 
lever 482 (Figs. 10 and 11) within the end sup 
ports of which is pivotally mounted a pawl 483 
held by means of Spring 484 against a one-tooth 
ratchet wheel 485 fast to the shaft 47. Lever 
482 haS link Connection 486 with the power op 
erated arm 38, so that during a forward move 
ment of Said arm the lever 482 will carry paw 
483 in an arc around wheel 485, equivalent to one- : 
quarter turn, and thereafter is returned during 
the return movement of arm 38. The tooth A85 
of ratchet wheel 435 is normally in the position 
illustrated in Fig. 10 out of cooperation with pawl 
483 during the first and second cycles of opera 
tion. At the end of the second cycle, however, 
shaft 4 having been rotated a half revolution, 
the tooth 485' will have passed under paw 483 
and will be in the position illustrated by dotted 
lines, During the forward stroke of a third cycle, 
therefore, pawl 483 will engage tooth 485 and 
rotate shaft 4 from its half to a three-quarter 
rotated position. During this movement of shaft 
47, a higher peripheral diameter of the cam 
458 (Figs. 4 and 11) is positioned opposite end 
448' and rocks lever 448 clockwise to thereby re 
store lever 450, disengaging the projection 452 
of said lever from the projection 453 of operat 
ing slide 44 (Fig. 17). Slide 44 is now free to 
be subsequently returned to its rearward position 
during the return stroke of the cycle, and permit 
reengagement of the latch 2 with clutch lever 
06 to stop the machine at the end of the cycle 

as earlier described. 
During the operation of shaft 47 by pawl 483, 

the cam 453 (Fig. 8) rocks the lower part of 
lever 459 flexing the spring 46, and as control 
slide 81 is subsequently restored to rearward 
position by lever 76, projection 465 is carried 
rearwardly of lug 464 and, upon release of latch 
466 by lever 76, Spring 46 restores the lever 459' 
to its normal position wherein lug 464 is again 
positioned below the path of movement of pro 
jection 465. 
In the manner previously set forth shaft 47 

is now again indexed on the return stroke of the 
machine a, quarter turn to thereby complete one 
revolution and is again in its normal or Starting 
position. During the final quarter operation of 
shaft 4 T a cam 487 secured thereon will wipe 
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6 
past l'oller 488 of lever 43d, restoring said lever 
and, through projection 43 '', the overdraft con 
trol lever 4f 8 to their normal positions, wherein 
lever 48 will again be reengaged with latch 420, 
and holds lever 43 in the position to prevent op 
eration of shaft 4f7 by the indexing pawl 428. 
Restoral of lever 4f 8 will also permit reengage 
ment of latch 454 with lug 455 of lever 448 prior 
to the release of said lever from the high part of 
Cam 458. Also lever 4 i8 will reengage with ever 
474 prior to the release of end 474 of said lever 
from the high part of the can 46, and all parts 
are now again at their normal position of rest. 
A Suitable Spring tensioned locator means 489 
is provided as shown in Fig. 11 to hold shaft 
4 in each of its indexed positions. 

Negatitive Sub-totals 
As in the Well known Monroe adding listing 

calculator, which employs an improved embodi 
ment of the devices of U. S. Patent No. 2,050, 302, 
negative Sub-total operations are performed by 
first Zeroizing the accumulator wheels and trans 
ferring the complemental value registered thereon 
into the stops 435 during the first machine cycle 
of Operation, then subtracting the complemental 
value from the cleared accumulator wheels dur 
ing a second machine cycle leaving the wheels 
With a true credit balance registered thereon, a 
Second totalizing operation then again clears the 
wheels and transfers the true credit balance value 
to the stops 435 during the third machine cycle of 
Operation, and a fourth machine cycle of op 
eration thereafter prints the true negative total 
value and Subtracts said value from the cleared 
Wheels, leaving the wheels with the complement 
of the true negative total value again registered 
thereon. 
To Simplify the description it Will be under 

stood that, except as hereinafter described, the 
Overdraft devices will function during the first 
three cycles of the negative sub-total operation 
in the Same manner as fully set forth for a nega 
tive total Operation. A negative sub-total opera 

5 tion, however, utilizes four cycles of machine op 
eration in contrast to three cycles as used for 
negative total operations. The timing, there 
fore, of certain functions during negative sub 
total Operations must be delayed to a cycle Sub 
Sequent to that as employed in negative total 
Operations, as hereinafter described. 
Cams 476, 444, 458 and 463 on the negative 

total shaft 47 are formed as double edged cams, 
the cam edges 476, 444', 458' and 463’ being ad 
jacent on the right and located around shaft 
47 so as to effect a timing of the sequence of 
operations of the overdraft control devices earlier 
described to occur as follows. 

In order that no priating will be effected on the 
first, second and third cycles of operations can 
46 Wii. not Operate ever 4 to effect, a release 
of the printing disabling die Wices until the return 
stroke of the third cycle of Operation, whereupon 
said printing inea as is then free to be operated 
during the fourth cycle of machine operation, in 
the manner previously descripse for negative 
total operatioias. 
The cam 444' is adapted to operate latch 442 

to lock segments 435 in their adjusted positions 
in the first and third cycles of operatics so that 
in the Second Cycle of machine operation said 
SegmentS. may control the extent of a Sotractiya 
Operation of the accuinulator wheels is accord 
ance with the complemental value stored in the 
Segments and during the fourth cycle of opera. 
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tion said segments will limit the Subtractive 
movement of the accumulator wheels in accord 
ance with the true negative total value stored 
in said segments. 
So that the machine will continue in Operation 

for a fourth cycle the can 458' will not act to re 
store projection 452 oliit of engageriment with pro 
jection i33 of the starting slide 44 until the re 
turn stroke of the fourth machine cycle. Pro 
jection A52 also rocks a pawl 46i, pivotaly to the 
operations control slide 14, out of cooperation 
with the depressed sub-total bail 49 until restored 
by the cam 458 so that slide 74 may be free to 
move forward each cycle and set cam Switch 6 to 
control a subtractive operation of the accumu 
lator Wheels for all four sub-total cycles of Oper 
ation, pawl 46 in normal position being adapted 
to limit slide 74 for a non-add control operation, 
as called for in normal sub-total operations. 
To prevent, slide 8 (Figs. 4 and 8) from trip 

ping the totalizing means during the Second and 
fourth cycles of operation, cam 433, when shaft 
& is indexed on the first and third cycles of Op 
eration, will permit spring 462 to adjust lever 659 
counterclockwise, so that during the Second and 
fourth cycles of operation the projection 36 will 
be adjacent, projection 485 of slide 8 and pre 
vent the forward movement of said slide. At 
such times projection 364 will also lie in the path 
of movement of a projection 4 of the charactar 
symbol control slide 3 so that the symbol type 
gar is caused to be positioned to print the negar 
tive sub-total symbol during the fourth machine 
Cycle. 
lieans for shifting the cam shaft 4 toward 

the left to displace the negative total cans out of 
effective position and to bring the negative Sub 
tital cams into effective position will now be de 
Scribed. 
To the inside face of the right-hand side frame 

is pivotally mounted at 490 a lever 49 provided 
With a bifurcated end embracing a pin 252 fast 
to an arm 96 of the character symbol type bar 
arm S2 (Fig. 18), said pin also extending through 
a, Suitable slot 42 in the Symbol control slide 4 i. 
The lower end S3 of lever 49 is bent, leftward to 
foin a can Surface and Said lever is normally 
held by means of a suitable toggle spring 434 in a 
clock Wise direction as viewed in Fig. 8 so that 
the can face (SS3 is normally out of the path of 
l'Otation of a Sºud 695 fast tO Cam Shaft 4!?. 

During the for Ward Stroke Of a machine Oper 
ation the character symbol Slide is normally 
germitted to move forwardly, under influence of 
spring 688, until stopped by engagement of suit 
ably spaced shoulders 47 ' with a related bail 49 
which has been depressed by an operating key to 
oring the appropirate symbol type to the printing 
iiine position. In a Sub-total operation slide i 
is permitted to move forward suffiently so that 
Said slide through slot connection 42 Will nove 
pin 332 forwardly into engagement with the for 
Ward prong of lewer 49 and rock said lever 
Counterclockwise sufficiently for toggle spring 494 
to complete the movement. Counterclockwise 
rioVement of lever 49 serves to bring cam end 
433 into position for a subsequent engagement by 
Stuid 435 of shaft 4 it as said shaft is indexed in 
the return Stroke of the first cycle of operation 
following an overdraft signal, as previously de 
scribed. During Said indexing of shaft 4 it stud 
#95 is carried around with said shaft and engages 
can end 433 of lever 39 forcing shaft 4 toward 
the left sufficiently so that the cams controlling 
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tive position while the cams controlling negative 
sub-total operations are brought into effective po 
Sition. 
Cam shaft 47 is held in displaced position by 

friction of spring locator 489 (Fig. 11) until re 
turned toward the right by engagement of stud 
& S5 (Fig. 8) with a suitable can surface 491 
formed by the rightward bending of the forward 
end of a blank 498, fast at 499 to the inner face 
of the right-hand framing of the nachine. 

Manual balance Scheduling Operations 
Balance scheduling operations may be per 

formed by 39 manual operations in the following 
manner, and as more fully set forth in Copending 
application Ser. No. 235,453, or automatically in 
the manner hereinafter to be described. 
As illustrative of one form of Work to Which 

the invention is adapted, it is desired in a con 
tract, or loan having equal monthly payments to 
list first the monthly payments in one column of 
the record form and thereafter to schedule the 
unpaid balances in a Second column as a reducing 
balance, together with the month dates in which 
paymants are due. 

Example: Contract of $144.00 starting in May, 
payable in 12 monthly installments of $12.00 each. 
With reference to Fig. 14, lever 68 is fast, upon 

the left end of a transverse shaft 40 supported 
Within the machine framing and is adjusted man 
ually to either of tWO positions for controlling 
normal listing operations or balance scheduling 
Operations. A Suitable Spring tensioned click 
400 serves to hold lever i8 in either adjusted 
position. Also fast upon Said shaft is an arm 
Á02 having pin and slot connection A84 with a 
link 605, connected at its opposite end by pin. 
and Slot connection 46 With lever 30 fulcrumed 
upon rod 468. Arm 402 in the rearward normal 
Operations Setting position of lever 68 engages 
With a projection 409 of link 35 and holds said 
link in its rearward position, thereby also hold 
ing lever 407 rocked in a position counterclock 
Wise of that shown in Fig. 14. The upwardly ex 
tending arm 40' of lever 40 has engagement 
With an extension of the projection 62 of arm 
6? and in the counterclockwise position of lever 
407 arm 6, under influence of its spring 59, 
Will be positioned so that hook 57 will lay in the 
path of movement of the projection 58 of rock 
arm 5f. 
During normal adding listing operations, there 

fore, projection 58 engages hook 57 thereby 
depreSSing an i6 and the bail 156 to release 
latches 52 and effect operation of the printing 
hammers in the manner as previously described. 
This would be the operation wherein an amount 

representing a monthly payment (in the pres 
ent example, $12.00) is set up on the keyboard 
and repeatedly accumulated while being succes 
Sively listed in a column upon the record form, 
the Operating key 4 in the present instance 
being held by the operator for twelve machine 
Cycles of Operation. 
AS earlier described a rearward setting of non 

clear lever 1 (Fig. 1) disables the automatic 
keyboard clear means, thereby preventing a 
clearing and consequent resetting of the key 
board between the listing of payments and bal 
ance Scheduling operations. 

LOOSely mounted upon the right-hand end of 
the accumulator shaft 403 (Fig. 12) is a month 
printing control wheel 4 0 provided with a twelve 
tooth pinion Alf adapted for engagement with 

negative total operations will be moved to ineffec- is a Spring actuated lever 6f O', similar to the 
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actuator levers 6 0, and also loosely mounted 
upon shaft 608. 
The rearward arm of lever 610' has pivotal 

connection with a type bar 6 provided with a 
longitudinally disposed series of type represent 
ing the months from Jan. to Dec. An elongated 
pin 6 (0' is fast to the upper arm of lever 6 O' 
and provides for both a laterally slidable and a 
pivotal connection of Said lever with an index 
bar 6f 5, said bar being slidably Supported With 
in the support plates 90 previously described. 
Bar 65’ has eleven projections 65' adapted 
for cooperation with the stem of any selectively 
depressed month key 4 f5 to limit a forward move 
ment of lever 60' during operative cycles of the 
machine, in the manner as fully Set forth for the 
actuator levers 60 of accumulator wheels 473. 
There are eleven month date keys 45, Similar 

to the digit keys 25, bearing the designations 
Jan. to Nov. and the numbers 1 to 6 reading from 
November back to June as shown in Fig. 1. For 
the 12th, i. e., December month, no Steps of 
movement are imparted to actuator lever 60'; 
therefore, no key is necessary for the month of 
December. 

It will be obvious that depression of a month. 
key coincident with a start of the finallisting cycle 
will cause adjustment of the month control wheel 
440 during the final listing cycle of operation to 
a desired month starting position, as determined 
by the Selected month key. 

Special means to be described are provided, 
however, to prevent a printing of the month 
date during the adding listing operations. 
Near the right end and loosely mounted upon 

shaft 40 of setting lever 68 is a rearwardly ex 
tending arm 36 (Fig. 2) having spring connec 
tion 362 with a spring stud 363 projecting from a 
collar 364 fast upon shaft 40 l. In the rearward, 
adding, listing, position of setting lever 68 arm 
36 ? is rocked to a position clockwise of that illus 
trated in Fig.2 and will engage a pin (not shown) 
secured in the month printing hammer 146 to 
block a printing movement of said hammer. 
Arm 36 has yieldable spring connection 365 

with a second arm 366 mounted loosely upon 
shaft 40 and adapted in the adjustment of arm 
36 to be moved into and out of engagement 
with a pin 367 of the printing hammer 46’ 
(broken away) related to the usual plus, minus, 
total symbol printing type member. Thus a set 
ting of arm 36 by movement of lever 68 to 
“normal’ position will permit of an operation of 
the usual symbol printing hammer 46' and will 
block operation of the month printing hammer 
146 while adjustment of lever 68 to "Balance 
Schedule' position serves to prevent operation of 
the usual symbol printing means and permits of 
operation of the date month printing means. 
The twelve monthly payments of $12.00 hav 

ing thus been accumulated and listed and the 
month date control wheel now set to a starting 
month position, the paper support carriage is 
then shifted to the “Balance' column and the 
first posting line. brought back to the printing 
position preparatory to scheduling, the unpaid 
balanceS. 
Lever 68 (Fig. 14) is now moved forward to 

“Balance Schedule' position, during which move 
ment arm 402 through link 405 and lever 40 will 
adjust hook 57 forwardly out of the path of 
movement of lug 58 to disable operation of bail 
56 and thereby prevent an operation of any of 

the printing hammers. - . . . - ? • ? - ? 

Reducing balance scheduling by manual oper 
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20 
ations is performed by alternate use of a (BAL) 
key, 368 (Fig. 1) and the minus key 214. Balance 
key 368 is a duplicate sub-total key positioned 
for convenient operation adjacent the minus key 
274 and adapted upon depression to cause a sub 
total operation as in the manner previously de 
scribed for sub-total key 273. 
In the present instance, however, the means 

previously described for zeroizing the right-hand 
register wheel 473 is now applied to normalizing 
the month date wheel 40 and the successive 
action of the totalizing devices thereafter zeroizes 
the accumulator wheels 473 as described. 
MeanS are provided whereby an operation of 

the total taking devices will readjust hook 57 
to re-enable the printing means so that a print 
ing of the unpaid balance and of the related 
month dates may be effected during balance 
Scheduling cycles of operation. 

Secured to shaft 354 (Fig. 14) is an arm. 305 
having link connection 306 with a bail 307, loose 
ly mounted upon shaft 40 and having an up 
Wairdly extending arm 397 engaging projection 
409 of link 405. Link 435 is urged forwardly by 
In eans of a Spring 368 connected at, one end to 
arm 3 and at the opposite end to a suitable lug 
of link 405. As heretofore described, during to 
talizing operations, the shaft 354 is first caused 
to be rocked in a clockwise direction (Fig. 14), 
and thereafter is restored following release of 
the printing means. Clockwise movement of 
Shaft 354, through arm 305, link 306, bail 301, 
and link 405, rocks lever 407 and arm 401'. to 
release lever 6? for movement by spring 59 
to thereby readjust hook 57 to effective posi 
tion for engagement by lug 58. During opera 
tion of rock arm 51 in balance scheduling cycles 
of Operation lug 158 engages hook end 57 to 
depress bail 156 and release latches 52 to effect 
a Sub-total Value printing operation as hereto 
fore described and to also print therewith the 
starting month date as set up in the control 
Wheel 4:6. Following the printing operation the 
shaft 354 will be restored to normal position 
by engagement of pin 369 with lever 370 as in 
the manner previously described and hook 51 is 
moved out of cooperative relation with lug 58 
to again render the printing means ineffective. 
At the completion of the above operations the 
record sheet will read as follows: 

Balance Due Payment Date Paid 

$2.00 
12.00 
12.00 
12.00 
2.00 
2.00. 
12.00 
2.00 
12.00 
2.00 
2.00 
2.00 

$144.00 May 

The balance of $144.00 remains stored in the 
register wheels 473 and the month date wheel 
46 remains set to the “May' month date start 
ing condition. r 
In the illustrated example the month date 

printing is to progress one month at a time; 
therefore, the date key marked Nov. is now 
depressed, during which setting the depressed 
starting month key MAY is automatically re 
stored in the usual manner, well known for flexi 
ble keyboards. " - - - - - - - - - - : ....."-: 
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A subtractive cycle of operation initiated by 
depression of minus key 274 will now subtract 
$12.00 from the $144.00 stored in accumulator 
wheels 473, in the well known manner previous 
ly described, during which operation the hook 
end 5 remains in the miss position relative 
to projection 58 and consequently no printing 
action will occur. 
During the subtractive cycle of operation, the 

1. 
projection 65'' (Fig. 12) related to the Nov. 
key will provide for eleven steps of forward nove 
ment to the bar 65. Twelve steps Of nove 
ment of bar 6 I 5’ is required to impart a COm 
plete cycle of rotation of month wheel 40. 
Therefore, at the completion of the subtractive 
cycle of operation wheel 40 will have been ro 
tated in a clockwise direction (Fig. 12) ths of 
a revolution, or one step less than a complete 
cycle of rotation. At the end of each subtrac 
tive cycle of operation, therefore, wheel 4 will 
stand indexed in a counterclockwise direction 
one step further from the initially set MAY 
month starting position. Thus during alternate 
subtract and sub-total operations wheel 4 is 
indexed one step during each of the Subtractive 
cycles of operations and Will adjust type bar 
6. ' in the Subsequent Sub-total Cycles Of Op 
erations to control a printing of the month Sym 
bols in consecutive monthly Sequence, fror the 
selectively set starting month position. At the 
completion of the scheduling operations the 
record sheet will appear as follows: 

Balance Due Payment Date Paid 

44.00 May 12.00 
32.00 June 12.00 
20.00 July 12.00 
08.00 Aug 12.00 
96.00 Sept. 2.00 
84.00 Oct. 12.00 
72.00 N0v. 12.00 
60.00 ????. 12.00 
48.00 Jan. 12.00 
36.00 Feb. 12.00 
24.00 Mar. 12.00 
12.00 Apr. 12.00 

So that the accumulator wheels 473. Will be 
cleared and the month date control Wheel re 
stored to normal position at the end of the 
scheduling operation, the final Scheduling Opera 
tion (12th in the cited example) is made with 
the total key 28, in preference to the balance 
key, the totalizing devices operating in the well 
known manner previously described. 

In the event the operator does not depress the 
total key to initiate the final Scheduling Opera 
tion, it will be necessary to clear the machine 
by a subsequent total taking operation before 
scheduling another contract. To clear the ma 
chine Without effecting a printing on the record 
form, however, a lever 430 (Fig. 13) pivotally 
mounted upon the right-hand end of shaft 53 
is provided. Secured in lever 430 is a pin 430' 
overlying the bail 56 and by manually holding 
lever 43 rearwardly during the clearing opera 
tion pin 430' will hold bail 56 in depressed posi 
tion to prevent the engagement of latches 52 
with the printing hammers. Thus the hammerS 
will be permitted to move forward slowly to their 
ineffective printing position during the ma 
chine cycle of operation so that no printing 
action will take place, as previously described. 

It may be that by agreement Scheduled up 
paid balances are to be reduced by payments 
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22 
made only every other month, in which case 

2 
the key marked Oct. would be depressed in lieu 

1. 
of the Now, key. This would permit a ten step 
movement of actuator 60' which has the effect 
of indexing the month wheel two steps forward 
ly for each operation. Quarterly payments Would 

4. 
require use of the key marked Aug. to limit 
movement of actuator 65' to eight steps which 
effects a forward indexing of wheel 40 four 
steps each operation, etc. Thus, the rate by 
which wheel 4 0 is caused to be indexed for 
Wardly in a reducing balance Scheduling opera 
tion may be determined by a selection of the 
appropriate key 45. 

it is also desirable first to list the depositS or 
payments in a column and thereafter to Sched 
ule the balances on an accumulative basis, as 
distinguished from a reducing balance Schedule. 
This is accomplished manually by the alternate 

depression of the balance key 368 and the plus 
bar 4 in which the operation is similar to that 
as described for a reducing balance Schedule. 
The totals which were accumulated upon wheels 
43 during the process of listing the payments, 
however, will first be cleared from the accumu 
lator wheels by a total key operator in a listing 
of the amount of the loan upon the record Sheet 
prior to the start of a Scheduling . Operation. 
Thereafter, the carriage is placed in the balance 
column position and a starting month is set up 
on the nonth keys 45 and entered upon wheel 
A by a plus bar cycle of operation in the man 
ner as heretofore described. 
During each accumulative balance scheduling 

cycle of operation, the accumulator wheels 473 
are now operated in an additive instead of a sub 
tractive direction as WaS described for the reduc 
ing balance Scheduling operations. The Schedul 
ing of the month dates, however, Will progreSS in 
a forward sequence (Jan to Dec) in either form 
of Operation. This is accomplished in accumula 
tive balance scheduling cycles of operations by 
the use of the month date keys to limit the for 
Ward movement of ever 60' while the control 
wheel 43 remains out of engagement with the 
actuator lever 60'. As previously described, in 
additive cycles of operation, shaft 403 is moved 
to brink accumulator wheels 473 into engage 
ment with racks 66 prior to a return movement 
of Said racks, and date control wheel 40 mov 
ing with shaft 403 also engages rack 6 : G” to be 
Subsequently indexed in a counterclockwise di 
rection (Fig. 12) in the return novernent of Said 
rack in accordance with the depressed month 
key. 

During the balance scheduling sub-total op 
erations, which may be initiated by depression of 
either balance key 368 or the sub-total key 273 
therefor, amounts accumulated upon accumu 
lator wheels 43 are listed as accumulative bal 
ances together with their progressively listed 
related month dates, the various operating and 
printing control devices functioning in the man 
ner as heretofore described in connection with 
reducing balance Scheduling. 
The arrangement of successively alternately 

indexing the month date control wheel in ac 
cordance with a selected month date key which 
remains Set during adding or Subtractive cycles 
of operation together with a control by said 
Wheel for adjusting the printing type during the 
totalizing operations requires that actuating 
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lever 6 O' and index. bar 615 for control wheel 
40 be free to move during totalizing operations 
without conflict with any depressed month date 
key 45. This is accomplished by mounting bar 
65' Within the laterally. Shiftable: Support plates 

'90 and providing a sliding engagement of bar 
6i5' With a pin 6 O’’ of lever 60’. 
As in the manner earlier set forth, during a 

totalizing operation the plates 90 will move lat 
erally, toward the right...and Will carry bar 65 
therewith Out of register. With the Stem of any 
depressed key 45 before a forward movement 
of the bar 6.5' takes place... and are thereafter 
restored following the return movement of Said 
bar. 
At the completion of a balance Scheduling Op 

eration, the keys 25 and 45 may be cleared by 
means of a manually operated clearing lever 309 
(Figs. 1. and 16); in Well known nanner prepara 
tory to setting up a new contract. 

In most cases payments are made on a regul 
lar monthly basis. However, it may be required 

...that a contract be made With someone. Whose 
income is SeaSOnal and, by agreement, no pay 
ment is to be made during certain months. 
Under such conditions, the month control wheel 
may be indexed to the next payment period by 
taking advantage of the previously described 
ability to progress the month date wheel for 
various pluralities of Steps of progreSSion, 
Automatic reducing balance schedtling Operation 
As earlier set forth, the present invention pro 

vides means for accomplishing a balance, Sched 
ulling operation automatically So that the Op 
erator is not required to make the repeated op 
erations of the control keys above described, 
The invention also includes means for modifying 
an operation of the negative sub-total devices 
for the purpose of automatically terminating a 
reducing balance scheduling operation in Such 
manner that the accumulator and the keyboard 
setting are cleared and ready for the next ac 
count. 
Means are also provided whereby an auto 

.matic Scheduling operation may be manually ter 
minated or interrupted and restarted again at 
will, to be continued either in manual or auto 
matic operations without requiring a resetting 
of the keyboard. 
... For automatic balance Scheduling operations 
the means and mode of operation for the list 
ing and accumulation of monthly payments, the 
positioning of the month wheel to a starting 
month condition, and the setting up and control 
of month indexing are all as described hereto 
fore for manual balance. Scheduling operations. 

It will be recalled that for manual balance 
scheduling operations the keyboard clear, non 
clear lever 70 (Figs. 16 and 17) is set in its rear 
Ward non-clear position, and that a lug 72 Of 
said ever acts to prevent the return movement 
beyond normal position of starting slide 44, and 

...thereby disables operation of the keyboard clear 
ing meanS. 
In machines adapted for automatic balance 

scheduling operations the lever 70 is provided 
with a second lug f3, which: during a manual 
balance scheduling, operation is adapted in the 
rearward setting of Said lever to engage, the top 
edge of a lever 74. (Fig. 17) at a point forward 
of the screw stud 75 which pivotally secures Said 
lever. 4 to the framing of the machine. LeVe: 
T4 is thereby, held in a clockwise position SO 

that a forward projection 76 of said lever. Will 
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24 
be held downwardly out of the path of move 
ment of a projection 7 of the operating slide 4. 
For automatic balance. Scheduling operations 

the lever T is manually adjusted to its for 
- ward, i. e., clearing position, lifting the lug 2 
out of the path of movement of . shoulder 38 
of operating slide A4, and lug T3 is also lifted 
away from lever 4. The lever 4 is biased 
for counterclockwise movement by a Spring fis 
but is prevented from rocking when the balance 
key 368 is in normal raised position by means 
of a lug 89 which extends over the bail 49' 
related to the balance key, the Spring 59 of Said 
bail being stronger than the spring 9 of 
lewer. T4. 
A second lever 82 (Fig. 16) pivotally mounted 

at 8 to the fraining Of the machine is adapted 
in its forward Setting to control automatic re 
ducing balance scheduling operations, and upon 
a rearward Setting to control autonnatic a CCL 
mulative balance scheduling operations, as Will 
be described. Levers 8 and 32 are held in 
their adjusted positions by means of Suitable 
toggle SpringS 83 and 84 respectively. 
With leverS. and 32 Set in their for Ward 

positions for an automatic reducing balance 
Scheduling operation and the amount of pay 
ments together With a starting month datte hav 
ing been accumulated upon the register wheels 
and the payments listed upon the record. Sheet, 
in the mainner as earlier described, the operator 
need ... now but to ... depress the balance key 33 
Once only. The nachine, thereafter Will co 
tinue in operation, automatically sub-totaling to 
print, the balance due and month date, folloWed 
alternately by an automatic Subtract cycle to 
reduce the payments from the accumulator 
Wheels and to index the month wheel, as in the 
manner Set forth for manual balance. Scheduling 
Operations. 
As previously described, depression of the bal 

ance key 368 lifts roller 43 (Fig. 3) to release 
Starting slide A for a forward movement to trip 
the operating clutch for a cycle of operation. 
During the cycle the control slides 4, 8, 94 and 
type symbol slide 47 (Fig. 6) move forwardly 
until stopped by engagement of suitably spaced 
shoulders of Said Slides with the depressed air 
ance key bail 49', which provides for a Sub 
total operation. In the present invention, how 
ever, slide T4 in lieu of a fixed shoulder related 
to the balance key bail 49' is now provided With 
a pawl 99 (Fig. 17) pivoted thereto at 93. 
PaWl 99 is held in raised position by a Spring 
20 so that the forward edge of said pawi is in 
position to engage the depressed bail AS' of the 
balance key and init forward noVerent of slide 
4 to condition SWitch 5 for a non-add operation, 
as normally called for in sub-total operations. 
As earlier Set, forth, With lever , in itS for 

Ward clear position the operating slide 44 would 
normally restore to and beyond northal position 
for the purpose of restoring the operating key 
and to clear the keyboard Setting. In the press 
ent invention, however, bail 49' in moving down 
Wardly upon depression of the balance key moves 
away from the projection 8 of lever 14, per 
mitting. Spring. 9 to rock. ever 4 counter 
clockwise, as viewed in Fig. 17. Counterclock 
Wise movement of lever 4 positions the pro 

-jection 76 into the path of movement of pro 
jection 7 of slide 44, thereby preventing the 
return movement of Said slide and consequently, 
even - though lewer 70 is Set to clear, position, 
both the clearing of the keyboard and restoring 
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of the balance key is prevented and the machine 
will continue in operation. 

For reducing balance scheduling operations 
the following means are provided to condition 
the machine automatically to perform a Sub 
tractive cycle of operation following each sub 
total operation. 

Pivotally secured at 85 to the machine fram 
ing is a lever 86 urged counterclockwise (Fig. 
16) by a spring 8 and provided with a rear 
wardly extending arm ! 88 having a lug 83 en 
gaging the rearward edge of ever 82. In its 
forward reducing balance schedule position lever 
82 acts to hold lever 86 rocked partially in a 

clockwise condition so that arm l88 will be posi 
tioned with a shoulder 90 of said arm beneath 
a lateral offset 9 of a lever 92 pivoted to the 
framing at 93. A projection 95 of lever 92 
extends leftwardly into the path of movement 
of the arm 96 of the character symbol type bar 
97 (Fig. 18) and during a balance scheduling 

sub-total cycle of operation slide 47 before con 
tacting bail 49' will permit arm 96 to move 
forwardly, under influence of its spring 23, a 
sufficient distance to engage projection 95 and 
rock lever 92 in a counterclockwise direction 
beyond toggle center so that spring 204 will 
complete the movement of lever 92 until stopped 
by engagement of offset 9 with the shoulder 
90 of arm i 88. On the rearWard end of lewer 
92 is formed a lug 94 which extends beneath 
the forward end of the bail 49' (see also FigS. 
6 and 18) related to the subtract operating key 
274. During the above described movement of 
arm 92, lug i94 depresses bail 49' to an inter 
mediate position wherein said bail will lie in the 
path of movement of a cam surface 99 formed 
upon the upper edge of the pawl 39 fast to the 
operations control side 4, previously described. 
As slides 74, Si, S4 and 37 move forwardly in 
a succeeding cycle of operation following the 
sub-total cycle of operation the can edge 99' 
contacts subtract bail 49' in time to depress pawl 
99 so that the forward edge of Said pawl may 
pass under the depressed bail 49' related to the 
balance key, as illustrated in Fig. 3d showing 
slide 74 in a partial forward position. Slide 4 
thus is permitted to move forwardly a full ex 
tent of its movement to set switch 6 (Fig. 3) for 
a subtractive cycle of operation of the accCunu 
lator, while slides 8i, 94 and 47 are stopped 
by the depressed subtract key bail for controlling 
devices related to a subtractive operation, as 
earlier described. 

It will be recalled that throughout a sub-total 
cycle of operation the arm 5 remains in its low 
ered position so that the accumulator Wheels are 
in engagement with the actuating means 
throughout the operation and that in a Subtract 
cycle of operation arm 5 is rocked upwardly to 
disengage the accumulator wheels during the re 
turn stroke. In subtractive operations, there 
fore, arn 5 is adapted to engage lug 285 and re 
store lever 92 back beyond toggle center So that 
spring 234 will complete the return movement, 
and projection 94 releases subtract bail 49', 
whereupon said bail is restored by its spring out of 
cooperation with shoulder 99 of pawl 99. Thus 
as the machine continues to operate the forward 
end of pawl 99 is now again in position to en 
gage the balance key bail 49' along with slides 
8,94 and a for a sub-total non-add operation, 
as earlier described. During the above Opera 
tions lever 74 (Fig. 17) holds slide 44 latched in 
forward position so that the balance key and its 
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related bail 49' Will remain locked in depressed 
position, until Subsequently restored by the over 
draft controll means as Said meanS automatically 
terminates the Scheduling Operation in the man 
ner to be described. The machine continues in 
alternate sub-total and Subtract operations until 
the amounts of payments Subtracted from the ac 
cumulator wheels exceeds the value oirginally 
Stored into the register, whereupon a comple 
mental value appeal's in the register wheels and 
during a Subsequent sub-total operation an over 
draft signal will cause operation of the negative 
Sub-total devices in the manner as previously de 
Scribed. 

It is desirable at the completion of a reducing 
balance Scheduling operation that the machine 
be left in condition to set up a new account with 
out first having to clear the keyboard or the reg 
ister devices, 
The present invention includes means whereby 

an operation of the negative sub-total devices 
is utilized to control means for automatically ter 
minating a reducing balance scheduling operation 
and for modifying the control of machine oper 
ations at Such tines so that the register, month 
Wheel and keyboard settings are all at normal 
cleared condition at the completion of the opera 
tion ready for a new account. 

It Will be recalled that a normal positive sub 
total operation requires a totaling and single 
non-add cycle of operation, while a true nega 
tive Sub-total operation normally involves two 
totaling Operations and four subtractive cycles of 
machine operations to print a true negative total 
and to restore the complement of the true total 
back into the accumulator wheels, 
Operation of the overdraft control devices in 

a reducing balance Scheduling operation is ulti 
lized to disable the pawl 99 so that following the 
non-add cycle which is associated with the first 
totalizing action related to the overdraft opera 
tion, the machine thereafter will cycle in sub 
tractive Operations only. At such times, there 
fore, the negative sub-total operation would in 
clude two totalizing operations, a non-add oper 
ation and three subtract cycles of operations. 
Thus a negative total, appearing as a comple 
mental value upon the accumulator wheels, will 
remain in the register at the end of the first 
Operation (non-add) and is thereafter subtracted 
out of the register during the second cycle of 
Operation, leaving the register wheels standing at 
Zeros, the third operation then involves a zero 
totalizing action with a subtractive cycle of op 
eration (to index the overdraft control can shaft 
41) during which Zeros would subtract from 
Zeros and in the fourth cycle of operation zeros 
again Subtract from zeros, during which shaft 
4f7 is again indexed back to its normal Starting 
condition, and the accumulator remains cleared 
at the completion of the operation ready for the 
next account. 

Following a subtractive cycle in which the reg 
ister Wheels are finally reduced to a COmple 
mental value, the machine performs a sub-total 
Operation as before. During this operation the 
pawl 99 is carried forwardly by slide 14 and 
Will pass above a projection 280 of lever 74, so 
that pawl 99 engages the depressed bail 49' of 
the balance key to limit slide 74 for a On-add 
Operation control, while slide e! trips the total 
izing devices. A complemental value appearing 
in the accumulator wheels, however, now releases 
lever i8 (Fig. 11) to trip the overdraft contro 
devices which release latch 45. (Fig. 1) from 
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lever 448 permitting said lever to rock lever 450 
in a counterclockwise direction (Figs. 11 and 17), 
as previously described. 

Fast to lever 45 is a pin 45 which extends 
above a lower arm of the lever 74, said arm be 
ing formed to provide a cam surface 74. In 
the normal position of lever 74, can Surface 747 
is positioned downwardly out of the path of 
movement of pin 450. In the earlier described 
counterclockwise movement of lever 74 incident 
to depression of the balance key, however, cam 
surface 74 is moved upwardly into engagement 
With pin 450. Upon counterclockwise nove 
ment of lever 458, by operation of the overdraft 
control devices in a negative sub-total operation 
during balance Scheduling, pin 45C' will engage 
calm Surface 4' and impart a clockwise move 
ment to lever fi 4 to disengage lug 76 from pro 
jection 77 of starting slide 44. It will be noted, 
however, that at this time slide 44 will be held 
in forward position by engagement of projection 
453 with lug 452 of lever 450, so that the ma 
chine continues in Operation to complete the neg 
ative Sub-total operations. 
As earlier set forth, in order that the register 

be clear at the end of the operation, three suc 
ceeding Subtractive cycles of operation will foll 
low the first non-add cycle of operation in a bal 
ance Scheduling negative sub-total operation. 
The following means, therefore, are provided to 
automatically modify the control settings from 
a non-add to a subtractive cycle control of ma 
chine operation. 
A rearward arm of lever 74 is provided with 

a lug. 280 adapted, when lever 74 is in its nor 
mal clockwise condition, to be positioned up 
Wardly out of cooperation with the cam surface 
28' of a downwardly extending arm 28 formed 
On the pawl 99. Upon counterclockwise move 
ment of lever 74 incident to depression of the 
balance key, lug 289 is moved downward sufi 
ciently so that arm 28 of pawl 99 in the first 
forward movement of Slide 74 in the overdraft 
operation will pass above the lug 280 and pawl 
99 will engage the balance key bail 49' to limit 4. 

slide 74 for a non-add control cycle of operation. 
In the clockwise operation of lever T4 by the pin 
450' lug 280 first i engages the under edge of arm 
28 but upon return movement of the slide T4, 
pawl 99 carried thereon will then raise sufi 
ciently So that cam Surface 281 then engages the 
rearward edge of lug 280, as pawl i 99 is again 
carried forwardly, and causes said pawl to be 
rocked clockwise in sufficient time for the for. 
Ward edge of the pawl to pass under the bail 49' 
of the balance key. Slide T4 thus in the second 
Cycle of operation is permitted to move for 
Wardly a full extent of its movement to set the 
register control means for a subtractive opera 
tion. During the subtractive operation the com 
plemental value stored in the segments 435, dur 
ing the non-add operation, is subtracted from the 
complemental value which remained in the ac 
cumulator wheels. In the above operation slide 
94 (Fig. 5) is stopped by the balance key bail 
49' to control lateral displacement of the index 
blades 65 (Fig. 2) out of cooperation with the 
depressed digit keys 25 and slide 8? (Figs. 4 
and 8) is held rearwardly by engagement of 
projection 465 with lug 464 to prevent a tripping 
of the Zeroizing devices, in the manner as previ 
ously described. Since the control slides 8, 94 
and 4f must be free for movement in accord 
ance With an overdraft control, the earlier de 
scribed adjustment of subtract key bail 49 by 
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lever- 92 (Fig. 16) is rendered ineffective foll 
lowing the first or non-add cycle of an overdraft 
operation in the following manner. 
The rearward end of the lever 86 (Fig. 16) 

is provided with a projection 186' adapted for. 
COOperation with the cam 463' on the overdraft 
control cam shaft 47. During the return stroke 
of the first or non-add negative sub-total cycle 
of Operation above set forth shaft 4 is in 
dexed 90° in the manner previously described 
and cam 463 engages projection 86' imparting 
a further clockwise movement to the lever 86. 
It is recalled that following a sub-total cycle of 
operation the lever 92, having been rocked by 
Symbol type arm 96, rests upon shoulder 90 of 
arm f 88 of the lever 86. During the further 
movement of lever 86, above described, cam 
edge 282 of arm. 88 engages offset f 9 rocking 
lever 92 clockwise. beyond center of toggle spring 
204 and Said Spring then completes the restoral 
of lever 92 and lug 94 of said lever releases the 
Subtract bail 49' to its normal raised position, 
out of cooperation with slides 8, 94 and 47. 
Also pawl 99 is again depressed by lug. 280 and 
paSSes beneath bail 49' to permit slide 74 to 
move to its Subtractive control position while 
slides 8, 94 and 47 are stopped by bail 49' to 
all operate in the regular manner for a sub-total 
Overdraft control previously described. 
Indexing of shaft. 4f7 during the return stroke 

of the Second and third cycles of operation even 
tually rotates cam 463 sufficiently to release lever 
86 for restoral by its spring 87, and shoulder 
90 is again positioned beneath offset f 9 of lever 

í 92. Lever 192, however, remains held rocked 
in clockwise position by toggle spring 204 and 
Subtract bail 49', therefore, remains in normal 
raised position, free of the control slides 74, 8, 
94 and 47. 
In the third and fourth cycles of operation as 

camshaft. 47 is indexed the various control cams 
function for negative sub-total operations, in the 
manner as heretofore described. At the start of 
the third cycle, however, the accumulator is now 
at Zero position and a tripping of the zeroiz 
ing means with its subsequent cycle of operation 
at this time is for the purpose of merely index 
ing the cam shaft 47, as is also the fourth cycle 
of Operation. Wherein. Zeros are subtracted from 
Zeros. It will be noted that the printing de 
vices are released in the usual manner by the 
negative total devices during the fourth cycle 
of operation. However, in the present instance, 
the accumulator wheels being at zero value posi 
tion all of the type bars 6 (Fig. 2) remain in 
their lower positions and lugs 54 will prevent 
any of the latches f$2 from holding the ham 
mer's 46 in active spring charged position, and 
no printing action of the hammers is therefore 
effected. 
During the final overdraft cycle of operation 

cam 458 (Figs. 4 and 11) through lever 448 re 
stores lever 450 (Fig. 17) clockwise removing pin 
450 from surface 74’ of lever 74 and lug 452 
from projection 453 of slide 44. Slide 44 is then 
restored, along with control slides 74, 8, 94 and 
47 i, to normal position and releases the balance 
key 368 with its bail 49' and also the digit keys, 
as earlier described. Release of bail 49' and sub 
sequent rocking thereof through spring 50 rocks 
lever 74 clockwise to normal position while re 
storal of the balance key will permit reengage 
ment of roller 43 (Fig. 4) with slide 44 to prevent 
Said slide from again tripping the cyclic clutch 
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means 3-04, and the operation is thus ter 
minated. 
There are frequently times when an operator 

may wish to stop an automatic operation without 
waiting for the machine to run a complete Sched 
uling operation, or may wish to interrupt the op 
eration and substitute manual control and there 
after complete the automatic operation. 
To stop or to interrupt an operation the lever 

: ) (Fig. 17) is merely pushed rearwardly, where 
upon projection 73 of said lever rocks lever 4 
clockwise to disengage the lug 6 from projec 
tion of Slide 44. Slide Aá is thereafter re 
turned rearwardly, as previously described, until 
stopped by engagement of shoulder 8 with lug 
S 2 of lever T ), said lug having been moved 
downwardly to cooperate with shoulder is 8 by 
the rear Ward movement of lever T. Engage 
ment of shoulder 8 with lug 2 limits the rear 
Ward movement of slide 44 to release the bal 
anae ixey only, and the keyboard setting Will there 
fore remain as set. If an operation is to be 
terminated at this point the operator may then 
clear the keyboard setting by operation of the 
clear key 339 in Well known manner, and the 
register may be cleared by a total key operar 
tion, the value thereon being either printed or 
not in accordance with well known print, non 
print means. 

if, on the other hand, the operator should Wish. 
to vary the scheduling operation, the machine 
may now be operated manually by the keys 24 
and 368 (Fig. 16), during which operation slide 
& returns sufficiently each time to clear the 
operating key Without releasing the keyboard 
setting, and if key G is then returned to its 
forward position and balance key 363 depressed 
the automatic scheduling operation Will again 
continue until automatically terminated by the 
overdraft devices as above Set forth. 
Autonotic accumulating balance Scheduling 
For an accumulative balance scheduling Oper 

ation lever f is set to its forward or clear posi 
tion and lever 82 is manually adjusted clockwise 
(Fig. 16) to its rearward position, permitting 
lever 8 to rock forwardly and displace Shoulder 
96 from the path of movement of offset projec 

tion 9 of lever 92. 
Upon depression of balance key 358, the ma 

chine Will now start in accumulative balance 
scheduling operations, and it will be understood 
that except as hereinafter described the parts 
function in like manner to that as set forth for 
8, reducing balance scheduling operation. 

In accumulative balance scheduling the inha 
chine must make alternate sub-total (non-add) 
and plus cycles of Operation in lieu of the alter 
nate sub-total and subtract cycles required for 
reducing balance scheduling. 

It will be recalled that during a balance key Sub 
total operation the arm 95 of the character 
Sybol type bar moves forwardly and engages lug 
35 to impart a counterclockwise movement to the 

lever 92, and that said lever is stopped by en 
gagement of Offset projection 9 with the arm. 
33 of ever 86 to set the bail 49' related to the 

subtract key 24 in partially operated position to 
effect displacement, of pawl 99 for a subtractive 
control movement of control slide 4. 

In accumulative balance Scheduling operations 
the setting of lever 82 having displaced arm 33 
from beneath offset 9, the lever 92 now is 
permitted to rock for a greater extent of move 
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ment and to thereby fully depress the subtract 
key bail 49'. 
The paw 99 fast to control slide 4 is pro 

vided with a shoulder 285 (Fig. 3a) adapted in 
the fully depressed position of subtract bail 49' 
to engage Said bail and prevent any forward 
movement of Slide 4 so that control Switch 6 
Will remain in its counterclockwise, or add control 
position shown in Fig. 3. 

For accumulative balance scheduling opera 
tions, therefore, the machine will operate in auto 
matic alternate Sub-total and plus cycles of Oper 
ation, and may be terminated or interrupted and 
restarted at Will by operation of lever 70 as in 
the manner Set forth for reducing balance 
Schedule operations. 

Having now disclosed in the above specification 
together with the accompanying drawings, a 
means whereby a listing calculator adapted for 
performing manual accumulative and reducing 
balance scheduling operations may accomplish 
Said operations automatically while retaining full 
use of the manual control operations, what I 
claim is: 

1. In a machine of the class described, the 
combination of an accumulator having a Series 
of accumulator wheels, a month printing control 
wheel, actuator racks and related differential stop 
bars adapted to enter amounts additively or Sub 
tractively into the accumulator wheels and to 
adjust the month printing control wheel for 
Wardly or reversely, totalizing means, printing 
means, cyclic Operating means, accumulator con 
trol means for engaging said accumulator wheels 
and said month wheel with said actuator racks, 
a control slide for releasing the cycle operating 
means, a plurality of machine function control 
Slides Operable by the cyclic operating means in 
cluding a slide for tripping the totalizing means, 
and a slide adapted to control said accumulator 
control means to determine a character of oper 
ation, a plurality of operating keys adapted to 
release the cyclic operating control slide, stops 
Settable by Said keys to limit movement of the 
function control slides and thereby control the 
character of a machine cycle of operation, re 
Storing means for the slides; repeat cycle means 
Settable under control of one of said operating 
keys to prevent a restoral of the cyclic operating 
control slide and thereby provide for a series of 
automatic machine cycles of operation, means 
automatically operable during one cycle of oper 
ation to cause a modified control operation by 
the function control slides in a succeeding cycle 
of Operation to thereby change the character of 
Said Succeeding cycle of operation, and means 
Operable during said succeeding cycle of opera 
tion for automatically restoring said modifying 
means Whereby the characters of operation are 
caused to alternate during said series of auto 
natic machine cycles of operation. 

2. The invention according to claim 1 wherein 
the function control sides cooperate With the 
stop Settable by the said selected operating key 
for efecting a sub-total operation including con 
trol by the accumulator control slide for effect 
ing engagement of Said wheels with the actuator 
racks for a non-add operation, and means auto 
matically operable by the cyclic operating means 
during Said non-add operation to adjust other 
of Said stops and thereby modify control opera 
tion of Said slides in a succeeding cycle of opera 
tion, whereby the accumulator control means 
effects engagement of Said wheels with the ac 
tuator racks in Such manner as to cause a dif 
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ferent character of operation to be performed 
upon said wheels during said Succeeding cycle 
of Operation. 

3. The invention according to claim 2 wherein 
the said means automatically operable during a 
cycle of operation for modifying operation of the 
function control slides modifies operation of the 
accumulator control slide to control engagement 
of said wheels for a subtractive character of Operation. 

4. The invention according to clain 3 wherein 
the means automatically operable during a cycle 
of operation for modifying Operation of the func 
tion control slides may also modify operation of 
the accumulator control slide to control engage 
ment of said wheels for an additive character of 
operation. 

5. The invention according to claim). 4 having 
a pawl pivoted to the said accumulator control 
slide and wherein said pawl is adapted for adjust 
ment to i a plurality of positions of cooperation 
with said stops including cooperation with the 
active stops relating to Said Selected Operating key 
for the purpose of limiting movement of the accu 
mulator control Slide to Set the accumulator con 
trol means for a non-add operation of said wheels, 
means operable under control of the cyclic oper 
ating devices during said operation to automati 
cally adjust other stops and wherein one of said 
stops cooperates With Said pawl to control an 
Operation of the accumulator control slide in a 
Succeeding cycle of Operation to set the accu 
mulator control means for other characters of 
operation to be effected in Said Succeeding cycle 
of Cperation. 

6. The invention according to claim 5 wherein 
the means operable by the cyclic operating devices 
for modifying an operation control will automati 
cally adjust one of said stops to a plurality of 
Selective control positions, said stop being adapted 
in One of Said positions to cooperate with Said 
pawl for controlling movement of the accusau 
lator control slide to provide for an operation 
of Said wheels in a given direction during said 
succeeding cycle of operation while in another 
adjusted position said stop cooperates with Said 
pawl to govern movement of the control slide 
to set the accumulator control neans for an 
operation of said wheels in the opposite direction 
in Said. Succeeding cycle of Operation. 

7. The invention according to claiah 6 wherein 
said pawl is carried by the accumulator control 
slide and is provided with a cam surface adapted 
in one position of the adjusted stop to cooperate 
therewith and displace said pawl out of coopera 
tion with the active stop set by said selected 
operating key to permit control movement by said 
slide whereby a subtractive operation will be per 
formed upon said accumulator wheels during said 
succeeding cycle of operation. 

8. The invention according to claim 7 wherein 
said pawl is provided with a shoulder cooperable 
with said stop in another adjusted position to 
prevent a movement of the accumulator control 
slide and thereby cause an additive operation to 
be performed upon said wheels during Said Suc 
ceeding cycle of operation. 

9. The invention according to claim 8 and in 
cluding means whereby in either of Said Opera 
tions performed upon the Wheels Said stops Will 
be adjusted by the modifying means to a third 
position to control movement of the accumulator 
control slide in a further Succeeding cycle of 
Operation to set the accumulator control means 
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for a non-add operation of said accumulator 
Wheels. 

10. The invention according to claim 4 includ 
ing means adjustable to a plurality of positions 
:and adapted to control an operation of the auto 
natically operable means for modifying operation 
of the control slides and thereby selectively deter 
imine the character of operation of said modi 
fied control. 

11. The invention according to claim 10 includ 
ing a manually settable lever for positioning said 
adjustable means to either of two positions to . 
selectively predetermine a plus or a minus con 
trol by the means automatically operable for 
modifying operation of the control slides. 

12. The invention according to claim 11 char 
acterized in that the means automatically oper 
able for modifying operation of the function 
control slides is adjustable through means oper 
able by the cyclic operating means and in accord 
ance with a control by said selected operating . 
key, and wherein said modifying means is there 
after automatically restored by the modified con 
trol operation of the accumulator control means 
during a Succeeding cycle of operation. 

13. The invention according to claim 12 in 
cluding means yieldably operable by the cyclic 
Operating means for cooperation with the stops 
Settable by the operating keys and wherein one 
of Said Stops in active set position will permit 
Sufficient movement of said yieldably operable 
ileans to Set the modifying means for the func 
tion control slides while any other of said stops 
in active Set position will act to prevent a setting 
of Said modifying means. 

14. The invention according to claim 13 in 
cluding Symbol printing type yieldably operable 
to Selective printing position by the cyclic operat 
ing means in accordance with the settable stops 
and wherein operation of said symbol printing 
type to a Selected position in accordance with said 
Selected Operating key is utilized to set the modi 
fying means of the function control slides to vary 
a character of a succeeding machine cycle of Operation. 

15. The invention according to claim 14 in 
cluding a member operable by the cyclic operating 
means during Said modified control operations 
to restore the modifying means and wherein said 
member is ineffectve in restoring the modifying 
means during an operation of the cyclic operating 
means incident to said selected operating key. 

16. The invention according to claim 15 where 
in the accumulator control means includes a 
member adapted for restoring the modifying 
means, wherein Said member is ineffective dur 
ing an operation of the cyclic operating means, 
incident to Said selected operating key in restor 
ing the modifying means and wherein said men-, 
ber will be active in the modified succeeding cycle 
of Operation to restore the modifying means. 

17. The invention according to claim - 9 and 
having overdraft control devices for converting . 
a complemental value appearing on the accu 
mulator Wheels to a true negative total value; 
means operable by the overdraft control devices 
to restore the repeat cycle means settable by the 
Operating key thereby causing the automatic 
Series of operations to be automatically termi 
nated. 

18. The invention according to claim 17 where 
in the means operable under control of the true 
negative total devices to set means for terminat 
ing machine Operations when a value in the 
accumulator Wheels has been reduced to a com-- 
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plemental value includes means operable by the 
OVerdraft devices for restoring repeat cycle means 
Settable by the operating key and to concurrently 
Set means for preventing a return movement of 
the cyclic operating slide until Subsequently re 
leased by the overdraft devices in concluding a 
plurality of machine cycles of Operation. 

19. The invention according to claim 18 in 
cluding true negative Sub-total devices for restor 
ing the complement of a true negative total back 
into the accumulator Wheels wherein an Operation 
of the overdraft control devices during a Series 
of automatic reducing balance Scheduling Opera 
tions related to operation of the said selected 
operating key acts to release the repeat cycle 
means and to also concurrently Set means for 
delaying the return movement of the cyclic oper 
ating slide whereby said slide remains in active 
control position to provide four additional cycles 
of operation incident to a true negative Sub 
total control following Which said slide is released 
through means operable by the Sub-total Over 
draft devices to thereby conclude all operations. 

20. The invention in accordance With claim. 19 
wherein the stop related to said operating key 
acts to control movement of the accumulator 
contro slide for a non-add control of the accu 
mulator control means during the first of Said 
true negative sub-total cycles of Operation and 
means operable by the Overdraft control devices 
to adjust the pawl pivoted to the accumulator 
control side to control operation of Said accur 
mulator control Slide for a Subtractive character 
of operation during the second cycle of overdraft 
control operation and means Operable by the 
overdraft devices during Said Subtractive cycle 
of operation to disable the operations control 
modifying means whereby the third cycle of over 
draft control will operate the accumulator control 
side for a second subtractive control character 
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of Operation and wherein said disabling means 
is also effective for a third Subtractive character 
of operation during the fourth cycle of overdraft 
control whereby at the completion of Said operar 
tions the complement of the true negative total 
Will have been Subtracted from the accumulator 
wheels leaving said wheels cleared to zero read 
ing position at the conclusion of the described 
Series of Operation. 

21. The invention according to claim 20 in 
cluding keyboard clearout devices operable by 
the cyclic operating control slide and character 
ized in that operation of the clearout devices is 
prevented by setting of the repeat cycle means 
for Said Series of machine cycles of Operation and 
that thereafter a restoration of the repeat cycle 
means by the overdraft control devices Will per 
mit of a Subsequent Operation of Said clearOut 
devices under control of the Overdraft devices to 
thereby conclude the operation with the key 
board in automatically cleared condition. 

22. The invention according to claim 21 and 
including a manually operable means to disen 
gage the repeat cycle means from the cyclic 
operating control slide and thereby interrupt the 
Series of operation at any time. 

23. The invention according to claim 22 where 
in the manually operable means includes a lever 
adapted for disengaging the repeat cycle means 
from the cyclic operating Slide and Wherein said 
lever is also provided with a projection adapted 
during operation of Said lever to be concurrently 
positioned for limiting return movement of said 
side and thereby disable the keyboard clearOut 
devices, whereby the automatic Series of opera 
tion may be interrupted Without clearing the 
keyboard setting. 
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